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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the 

application: 

Listing of Claims; 

1 . (Currently Amended) A multiplication unit circuit comprising: 
a 2N-bit multiplie r, wherein the multiplication circuit has and having a first short 
word length multiplication mode and a second long word length multiplication mode, wherein a 
short word length is N and a long word length is 2N, wherein N is an integer; 

a first register that stores N bits and that has an output coupled with a first 2N-bit 
input of the 2N-bit multiplier: 

a second register that stores N bits and that has an output coupled with a second 
2N-bit input of the 2N-bit multiplier: 

a first and a second 2N-bit accumulation unit, each having an input connected to 
an output of the 2N-bit multiplier , wherein: 

in the first mode for multiplying two N-bit numbers, 

a first long word length multiplicand is formed at the first 2N-bit input 
from a first short word length multiplicand stored in the first register . 

a second long word length multiplicand is formed at the second 2N-bit 
input from a second short word length multiplicand stored in the second register , and 

the first and second long word length multiplicands are multiplied together 
using the 2N-bit multiplier to form a 4N-bit result which that includes the product of the 
first and second short word length multiplicands^; and 

in the second mode for multiplying two 2N-bit numbers, 

wh e r e in a third long word length multiplicand is formed at the first 2N-bit 
input from a first pair of short word length words , wherein a first word of the first pair is 
stored in the first register, and 
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a fourth long word length multiplicand is formed at the second 2N-bit 
input from a second pair of short word length words , wherein a first word of the second 
pair is stored in the second registe r first words of the first and s e cond pairs of short word 
length words ar e stored in respective registers connected to the 2N bit multiplier , and 

subsequently the third and fourth long word length multiplicands are 
multiplied together using the 2N-bit multiplier to form a 4N-bit result without summing 
any intermediate multiplication results . 

2. (Currently Amended) A multiplication unit circuit as claimed in claim 1, 

wherein: 

in the first mode, the first long word length multiplicand is formed as a sign 
extended version of the first short word length multiplicand, and the second long word length 
multiplicand is formed as a sign extended version of the second short word length multiplicand. 

3 . (Currently Amended) A multiplication ufiit circuit as claimed in claim 1 , 
wherein: 

in the first mode, the first long word length multiplicand is formed from the first 
short word length multiplicand plus zeroes as the most significant bits, and the second long word 
length multiplicand is formed from the second short word length multiplicand plus zeroes as the 
most significant bits, such that the multiphcation result includes an unsigned product of the first 
and second short word length multiplicands. 

4. (Currently Amended) A multiplication usit circuit as claimed in claim 1 , 
wherein: 

in the first mode, the first long word length multiplicand is formed from the first 
short word length multiplicand plus zeroes as the least significant bits, and the second long word 
length multiplicand is formed from the second short word length multiplicand plus zeroes as the 
least significant bits, such that upper bits of the multiplication result contain the product of the 
first and second short word length multiplicands. 
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5 . (Currently Amended) A multiplication usit circuit as claimed in claim 1 , 

wherein: 

in the second mode, second words of the first and second pairs of short word 
length words are stored in respective registers, before the third and fourth long word length 
multiplicands are multiplied together. 

6. (Currently Amended) A multiplication uait circuit as claimed in claim 1 , 

comprising a register file, from which the first and second short word length multiplicands, and 
the first and second pairs of short word length words, can be retrieved. 

7. (Currently Amended) A multiplication uftit circuit as claimed in claim 6, 
wherein the register file is a dual ported register file, such that: 

in the first mode, the first and second short word length multiplicands can be 
retrieved at the same time, and 

in the second mode, first words of the first and second pairs of short word length 
words can be retrieved at a first time, and second words of the first and second pairs of short 
word length words can be retrieved at a second time. 

8. (Currently Amended) A multiplication usit circuit as claimed in claim 1 , 
fiirther comprising first and second long word length accumulators, for receiving the 
multiplication results. 

9. (Currently Amended) A multiplication usit circuit as claimed in claim 8, 
wherein, in the second mode, the result of multiplying together the third and fourth long word 
length multiplicands can be divided between the first and second long word length accumulators. 

10. (Currently Amended) A multiplication uait circuit as claimed in claim 8, 
wherein, in the second mode, a selected part of the result of multiplying together the third and 
fourth long word length multiplicands can be stored in a selected one of the first and second long 
word length accumulators. 
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1 1 . (Currently Amended) A multiplication usit circuit as claimed in claim 1 , 
wherein the short word length is 16 bits and the long word length is 32 bits. 

12. (Currently Amended) A multiplication unit circuit as claimed in claim 1 , 
wherein the short word length is 18 bits and the long word length is 36 bits. 

1 3 . (Currently Amended) A multiplication uait circuit as claimed in claim 1 , 
comprising a multiplier, for multiplying together the first and second short word length 
multiplicands in the first mode, and for multiplying together the third and fourth long word 
length multiplicands in the second mode, wherein: 

in the first mode, the first long word length multiplicand is formed from the first 
short word length multiplicand plus zeroes as the most significant bits, and the second long word 
length multiplicand is formed from the second short word length multiphcand plus zeroes as the 
most significant bits, and the multiplier is adapted to produce a signed product of the first and 
second short word length multiplicands as a multiplication result, and wherein: 

in the second mode, the multipher is adapted to produce a signed product of the 
third and fourth long word length multiplicands as a multiplication result. 

14. (Currently Amended) A method of operating a multiplication ueit circuit 
comprising a 2N-bit multiplier and having a first short word length multiplication mode and a 

second long word length multiplication mode, wherein a short word length is N and a long word 
length is 2N, wherein N is an integer, and wherein the multiplication circuit further comprises a 
first register that stores N bits and that has an output coupled with a first 2N-bit input of the 2N- 
bit multiplier and a second register that stores N bits and that has an output coupled with a 
second 2N-bit input of the 2N-bit multiplier, t he method comprising: 
in the first mode for multiplying two N-bit numbers, 

forming a first long word length multiplicand at the first 2N-bit input fi'om 
a first short word length multiplicand stored in the first register , 

forming a second long word length multiplicand at the second 2N-bit from 
a second short word length multiplicand stored in the second register , and 
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using the 2N-bit multiplier to multiply together the first and second long 
word length multiplicands to form a 4N-bit result which that includes the product of the 
first and second short word length multiplicands, and 

in the second mode for multiplying two 2N-bit numbers, 

whoroin forming a third long word length multiplicand is formed at the 
first 2N-bit input from a first pair of short word length words , wherein a first word of the 
first pair is stored in the first register. 

aad forming a fourth long word length multiplicand is form e d at the 
second 2N-bit input from a second pair of short word length words, wherein a first word 
of the second pair is stored in the second register. 

storing first words of the first and second pairs of short word l e ngth words 
in respective registers connected to the 2N bit multiplier, and 

subsequently multiplying together the third and fourth long word length 
multiplicands using the 2N-bit multiplier to form a 4N-bit result without summing any 
int e rm e diat e multiplication r e sults . 

15. (Original) A method as claimed in claim 14, comprising: 

in the first mode, forming the first long word length multiplicand as a sign 
extended version of the first short word length multiplicand, and forming the second long word 
length multiplicand as a sign extended version of the second short word length multiplicand. 

16. (Original) A method as claimed in claim 14, comprising: 

in the first mode, forming the first long word length multiphcand from the first 

short word length multiplicand plus zeroes as the most significant bits, and forming the second 
long word length multiplicand from the second short word length multiplicand plus zeroes as the 
most significant bits. 

17. (Original) A method as claimed in claim 14, comprising: 

in the first mode, forming the first long word length multiplicand from the first 
short word length multiplicand plus zeroes as the least significant bits, and forming the second 
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long word length multiplicand from the second short word length multiplicand plus zeroes as the 
least significant bits. 

18. (Original) A method as claimed in claim 14, comprising: 

in the second mode, storing second words of the first and second pairs of short 
word length words in respective registers, before the third and fourth long word length 
multiplicands are multiplied together. 

19. (Previously Presented) A method as claimed in claim 14, comprising 
retrieving the first and second short word length multiplicands, and the first and second pairs of 
short word length words, from a register file. 

20. (Original) A method as claimed in claim 19, wherein the register file is a 
dual ported register file, such that: 

in the first mode, the first and second short word length multiplicands can be 
retrieved at the same time, and 

in the second mode, first words of the first and second pairs of short word length 
words can be retrieved at a first time, and second words of the first and second pairs of short 
word length words can be retrieved at a second time. 

21 . (Original) A method as claimed in claim 14, further comprising 
selectively storing the multiplication results in first and second long word length accumulators. 

22. (Original) A method as claimed in claim 21, comprising, in the second 
mode, dividing the result of multiplying together the third and fourth long word length 
multiplicands between the first and second long word length accumulators. 

23. (Original) A method as claimed in claim 21, comprising, in the second 
mode, storing a selected part of the result of multiplying together the third and fourth long word 
length multiplicands in a selected one of the first and second long word length accumulators. 
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24. (Original) A method as claimed in claim 14, wherein the short word 
length is 16 bits and the long word length is 32 bits. 

25. (Original) A method as claimed in claim 14, wherein the short word 
length is 18 bits and the long word length is 36 bits. 

26. (Currently Amended) A multiplication uait circuit comprising; 

a register file which is adapted to store data words of a first length N; «id 

a multiplier which is adapted to multiply together data words of a second length 
2N, wherein the second length is twice the first length; 

a first register that stores N bits and that has an output coupled with a first 2N-bit 
input of the 2N-bit muhiplier; 

a second register that stores N bits and that has an output coupled with a second 
2N-bit input of the 2N-bit multiplier: 

a first and a second 2N-bit accumulation unit, each having an input connected to 
an output of the 2N-bit multiplier . 

wherein, in a first mode of operation for multiplying two words of the first 

length^; 

first and second data words of the first length are retrieved from the 
register file , respectively stored in the first and second registers, and are converted to first 
and second data words of the second length, and 

the first and second data words of the second length are multiplied 
together in said multiplier to form a result of length two times the second length, and 

wherein, in a second mode of operation for multiplying two words of the second 

length^; 

third and fourth data words of the first length are retrieved from the register file 
and are respectively stored in respective multiplication t he first and second r egisters. 

fifth and sixth data words of the first length are retrieved from the register file, 
the third and fifth data words of the first length are combined to form a third data 
word of the second length. 
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the fourth and sixth data words of the first length are combined to form a fourth 
data word of the second length, and 

the third and fourth data words of the second length are multiplied together in said 
multiplier to form a result of length two times the second l e ngth without summing any 
intormodiato multiplication results . 

27. (Currently Amended) A multiplication uait circuit as claimed in claim 26, 

wherein, in the second mode of operation, the fifth and sixth data words of the first length are 
stored in respective multiplication registers after retrieval fi-om the register file. 

28 . (Currently Amended) A multiplication uftit circuit as claimed in claim 26, 
further comprising first and second accumulators, each of at least the second length, for receiving 
the multiplication results from said multiplier. 

29. (Currently Amended) A multiplication uftit circuit as claimed in claim 28. 
wherein, in the second mode, the result of multiplying together the third and fourth data words of 
the second length can be divided between the first and second accumulators. 

30. (Currently Amended) A multiplication mk circuit as claimed in claim 28, 
wherein, in the second mode, a selected part of the result of multiplying together the third and 
fourth data words of the second length can be stored in a selected one of the first and second 
accumulators. 

3 1 . (Currently Amended) A multiplication Hsit circuit as claimed in claim 26, 
wherein the first length is 16 bits and the second length is 32 bits. 

32. (Currently Amended) A multiplication mtt circuit as claimed in claim 26. 
wherein the first length is 18 bits and the second length is 36 bits. 

33. (New) A multiplication circuit as claimed in claim 1, wherein the first 
2N-bit accumulation unit receives the 2N most significant bits from the 2N-bit multiplier, and 
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wherein the second 2N-bit accumulation unit receives the 2N least significant bits fi-om the 2N- 
bit multiplier. 

34. (New) A multiplication circuit as claimed in claim 1 , fiirther comprising: 
a third register that stores N bits and that has an output coupled with the first 2N- 

bit input of the 2N-bit multiplier, wherein the third register stores the second word of the first 
pair of short word length words; 

a fourth that stores N bits and that has an output coupled with the second 2N-bit 
input of the 2N-bit multiplier, wherein the fourth register stores the second word of the second 
pair of short word length words; 

two first multiplexers having respective outputs connected to respective inputs of 
the third and fourth registers; 

two third multiplexers having respective ou^uts connected to a first input of a 
respective first multiplexer and connected to an input of the first and second registers, 
respectively; and 

two fourth multiplexers having respective outputs connected to a second input of 
a respective first multiplexer. 

35. (New) A multiplication circuit as claimed in claim 1 , further comprising: 
two first multiplexers having respective outputs coimected to the first 2N-bit input 

of the 2N-bit multiplier and the second 2N-bit input of the 2N-bit multiplier, respectively; 

two third multiplexers having respective ou^uts connected to the first 2N-bit 
input and the second 2N-bit input, respectively, and coimected to a first input of a respective first 
multiplexer; 

two fourth multiplexers having respective outputs connected to an input of the 
first and second register, respectively, wherein an output of the first register is connected to a 
second input of a first multiplexer, and wherein an output of the second register is connected to a 
second input of the other first multiplexer. 
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